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INTRODUCTION 


Any  massive  disaster  almost  inevitably  creates  an  acute  shortage  of 
hospital  space  and  medical  supplies  needed  to  care  for  the  sudden  influx  of 
disaster  casualties.  In  an  effort  to  assure  the  availability  of  medical  facilities 
in  such  an  emergency,  the  Federal  Government  has  stockpiled  medical 
supplies  and  equipment.  Much  of  this  material  is  contained  in  Packaged 
Disaster  Hospital  units  which  are  assembled  by  the  Public  Health  Service 
and  loaned  to  States  for  storage  in  strategically  selected  communities,  in 
affiliation  with  a local  hospital. 

A Packaged  Disaster  Hospital  consists  of  hospital  supplies,  equipment  and 
pharmaceuticals  packed  for  long-term  storage.  In  a major  disaster,  the  PDH 
can  be  used  to  expand  the  hospital  to  which  it  was  assigned,  or  it  can  be 
set  up  as  a separate  200-bed  hospital  in  an  appropriate  preselected  building 
and  operated  under  the  direction  of  its  assigned  hospital  with  personnel 
drawn  from  that  hospital,  from  community  volunteers,  or  both. 

There  are  sufficient  PDH  components  to  establish  the  following  hospital 
sections:  receiving  and  sorting,  operating  rooms,  wards,  central  sterile 
supply,  pharmacy,  laboratory.  X-ray,  and  general  stores.  Generators  and 
a water  tank  and  pumping  unit  are  provided  in  case  public  utilities  are 
disrupted. 

With  the  predisaster  responsibility  for  safe  storage  of  the  PDH  comes  the 
responsibility  for  planning  how  the  PDH  is  to  he  used  and  staffed  in  a 
disaster  and  making  arrangements  for  essential  supporting  sendees.  This 
publication  is  intended  for  the  guidance  of  those  who  will  be  responsible  for 
the  predisaster  planning  and  training  connected  with  the  setting  up  and 
operation  of  the  X-ray  section.  These  preparations  will  not  only  facilitate 
the  use  of  the  PDH  X-ray  section  when  it  is  set  up  for  an  extended  period 
following  a national  disaster,  hut  they  will  also  be  valuable  w^hen  the  X-ray 
unit  is  operated  during  a flood,  hurricane,  or  other  natural  disaster  when 
the  parent  hospital,  or  other  local  hospitals,  may  need  auxiliary  equipment 
to  meet  the  emergency. 

Information  on  the  overall  mission  of  the  PDH  and  the  general  planning 
necessary  for  its  use  in  time  of  disaster  is  included  in  Establishing  the 
Packaged  Disaster  Hospital  (PHS  Publication  No.  1071-F-l). 
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ESTABLISHING  THE  X-RAY  SECTION 


A.  GENERAL  DESCRIPTION 


The  equipment  of  the  X-ray  section  consists  of  a 15-milliampere  X-ray 
unit,  a developing  unit  to  process  Polaroid  radiographic  paper  in  60  seconds, 
and  either  a portable  gasoline-driven  2%  kilowatt  generator  or  provisions 
for  power  from  central  generators  or  from  normal  power  sources.  This 
mobile  X-ray  equipment  is  similar  to  that  used  in  field  operations  in  the 
armed  services  and  is  easy  to  set  up.  It  consists  of  two  carrying  or  shipping 
units  (fig.  3).  Its  primary  use  in  the  PDH  will  be  for  examining  frac- 
tures and  dislocations,  and  detecting  foreign  bodies.  A supply  of  Polaroid 
radiographic  paper  is  packed  in  each  PDH.  The  paper  has  a shelf  life 
of  about  one  year  at  room  temperature,  but  when  stored  under  continuous 
refrigeration  it  is  usable  up  to  5 or  6 years  from  date  of  manufacture. 


B.  LOCATION  AND  FACILITIES 

The  X-ray  section  should  be  convenient  to  operating  rooms,  should  con- 
tain a minimum  of  300  sq.  ft.  and  should  be  located  in  a room  with  as  many 
masonry  outside  walls  as  possible  (frontispiece) . 

The  X-ray  machine  should  be  placed  at  least  25  feet  from  any  adjoining 
room.  If  this  is  not  possible,  the  adjoining  room(s)  should  not  be  occupied 
by  personnel  or  patients.  Sufficient  table  space  should  be  available  for 
the  processing  machine  and  clerical  work.  If  at  all  possible,  the  arrange- 
ment should  be  such  that  only  the  technician  is  in  the  X-ray  room.  The 
clerk  could  be  located  in  the  hall  or  an  adjoining  room  at  a point  as  far  from 
the  X-ray  machine  as  possible.  Provisions  should  be  made  for  protective 
storage  of  unexposed  film  as  well  as  filing  of  completed  pictures  when 
returned  from  the  ward.  The  unexpcsed  film  should  be  stored  in  another 
room.  If  an  extra  leaded  apron  is  available  it  can  be  used  as  a protective 
cover  for  small  amounts  of  film  kept  in  the  X-ray  room.  It  may  be  neces- 
sary to  improvise  tables  and  shelves  from  available  material  such  as 
unpacked  crates. 
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No  X-ray  shielding  is  provided  with  the  PDH.  Shielding  should  be  ob- 
tained locally  when  possible.  Leaded  gloves  and  aprons,  provided  in  the 
62000  Series  I’DH’s,  must  be  obtained  locally  for  the  53000-57000  Series 

I'DlI’s. 


C PERSONNEL 


For  24-hour  operation,  this  section  will  require  a minimum  of  two,  but 
preferably  three  X-ray  technicians,  two  clerks  and  two  helpers.  Overall 
•lirection  and  guidance  should  be  provided  by  a radiologist  or  another 
physician.  The  operation  of  the  X-ray  section  will  be  under  the  immediate 
direction  of  the  chief  X-ray  technician  who  will  function,  for  the  most 
part,  without  higher  professional  supervision. 


1.  X-ray  Technicians 

a.  Predisaster 

The  X-ray  technicians  should: 

(1)  Familiarize  themselves  with  the  location  of  the  room  or  area 
in  which  the  equipment  is  to  be  set  up,  the  plan  for  the  conversion 
and  utilization  of  the  area,  and  the  characteristics  and  limitations 
of  the  equipment. 


Figure  1 

Predisaster  training  exercises  and  equipment-familiarization  sessions  for  staff  assigned 
to  the  PDH  X-ray  section  are  essential  for  effective  use  of  the  section  following  a major 
disaster. 
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(2)  Become  familiar  with  the  X-ray  requirements  for  the  main 
types  of  anticipated  injuries  resulting  from  a nuclear  attack. 

(3)  Become  familiar  with  the  setting  up,  operation  and  mainte- 
nance of  the  equipment  provided.  Shortages  of  equipment  should 
he  considered  and  acceptable  procedures  developed,  wherever 
possible,  for  improvising  or  compensating  for  lack  of  items  which 
ordinarily  are  available  in  hospitals. 

(4)  Adopt  a suitable  marking  and  indexing  system  for  identifying 
and  filing  X-ray  pictures.  Inasmuch  as  these  are  positive  pictures, 
the  backs  can  be  marked  with  indelible  pencils  supplied  with  the 
PDH. 

(5)  Inform  the  hospital  administrator  of  personnel  requirements. 

(6)  Assist  in  the  recruitment  and  training  of  X-ray  section 
personnel. 

(7)  Participate  in  PDH  training  programs  and  test  exercises. 


fa.  Postdisasfer 

The  X-ray  technicians  should: 

(1)  Supervise  the  overall  operation  of  the  section.  (One  will  be 
chief. ) 

(2)  Supervise  the  moving  in  and  setting  up  of  equipment. 

(3)  Establish  the  X-ray  service,  the  record  system  for  marking, 
indexing,  and  filing  X-ray  pictures. 

(4)  Anticipate  supply  and  personnel  problems,  determine  short- 
ages, and  requisition  further  supplies  or  personnel  as  they  are 
required.  (Staffing  must  provide  for  24-hour  operation.) 

(5)  Take  X-rays  as  requested  by  the  medical  staff. 


2.  Clerks  and  Helpers 

The  duties  of  the  clerks  and  helpers  should  be  interchangeable. 


a.  Predisaster 

The  clerks  and  helpers  should  familiarize  themselves  with  the  area  in 
which  the  section  is  to  he  established  and  the  procedures  for  convert- 
ing it  to  the  X-ray  section. 
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I hey  should  become  familiar  with  the  forms  to  be  used  and  their  proc- 
essing, witli  the  equij)ment  and  supplies,  and  with  overall  procedures. 
They  should  learn  how  to  operate  the  processing  machine  and  become 
familiar  with  the  marking,  identification  and  filing  of  exposed  films. 

fa.  Postdisaster 

Hie  clerks  and  helpers  should  report  to  the  X-ray  section  at  the  PDH 
operational  site. 

Under  the  supervision  of  an  X-ray  technician,  they  assist  in  the  con- 
version of  the  area,  including  setting  up  equipment,  shelves,  and 
furniture. 

The  clerks  and  helpers  act  as  receptionists,  receive  and  arrange  for 
delivery  of  forms,  complete  report  forms  and  operate  the  processing 
machine  as  directed  by  the  technician,  assist  the  technician  in  posi- 
tioning X-ray  subjects,  requisition  supplies  and  equipment,  and 
maintain  the  record  system,  including  filing  of  report  forms  and  ex- 
posed films. 

3.  Director  of  X-ray  Services 

a.  Predisaster 

The  director  should  be  responsible  for  the  overall  organization  of  the 
section  and  for  seeing  that  training  is  provided. 

b.  Postdisaster 

When  available,  a radiologist  should  have  overall  responsibility  for 
X-ray  services.  When  none  is  available,  another  physician  should  be 
designated  by  the  chief  of  staff  to  perform  the  function. 

The  director  ordinarily  will  be  engaged  in  other  professional  duties 
and  will  provide  direction  to  the  X-ray  technician  only  as  needed  to 
cope  with  unusual  problems. 

D.  FORMS 

1.  Radiographic  Report  Form* 

This  is  provided  for  use  in  requesting  X-ray  services  and  reporting  find- 
ings (see  fig.  2.)  The  form  is  made  out  in  duplicate,  and  both  copies  are 
sent  with  the  patient  to  X-ray.  Upon  completion  of  the  report,  X-ray  retains 
one  copy  and  returns  the  other  copy  along  with  the  X-ray  picture  to  the 
patient’s  ward.  The  former  copy  will  be  filed  in  the  X-ray  record  section 
and  the  latter  with  the  patient’s  record. 


* Added  to  Series  53000-57000  PDH’s  in  Supply  Addition  No.  2. 
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2.  Requisition  Forms 

Pads  of  paper  are  provided  for  use  in  requisitioning  supplies  and  equip- 
ment and  for  the  transmittal  of  necessary  messages.  In  some  communities 
printed  forms  will  be  available  for  these  purposes. 


E.  COMPLETED  X-RAY  FILMS 

This  will  be  suitably  marked  for  identification  and  sent  to  the  patient’s 
ward  with  one  copy  of  the  Radiographic  Report  Form.  When  the  phy- 
sician in  charge  of  the  patient  is  finished  with  the  picture,  it  will  be  re- 
turned to  X-ray  for  filing. 
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ASSEMBLING  THE  EQUIPMENT 


A.  TABLE  AND  TUBE  STAND 

Note:  Complete  assembly  and  disassembly  instructions  are  printed  inside  the  case  lid  and 
a detailed  manual  is  packed  with  the  control  unit  and  transformer  head.  To  remove  case 
lid  unlatch  the  1 2 toggle  catches. 


One  large  carrying  case  holds  the  entire  table  and  tube  stand  assembly 
(fig.3). 
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threaded  holes  are  up. 
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the  tubular  rail.  Drop  the  for- 
ward edge  down  so  the  channel 
engages  the  steel  track  on  upper 
edge  of  the  front  panel. 
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table  top  toward  foot  end  and  en- 
gage the  flange  with  channel  fit- 
tings in  head  end  support  (fig.  8, 
b ) . Tighten  thumb  screws. 
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PIVOT  SHAFT  FOR 
SCREEN  ASSEMBLY 
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CAUTION : Do  not  press  the 
swivel  arm  release  lever  or  rotate 
arm  until  the  weight  of  the  screen 
and  shockproof  head  have  been 
added. 
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housing  with  holes  in  screen  handle 
and  tighten  thumb  screw.  Be  care- 
ful not  to  kink  the  cable. 


B.  TUBE  TRANSFORMER  HEAD 


The  tube  transformer  head  is  packed  in  a separate  chest  along  with  the 
control  unit  and  associated  cables.  To  assemble  the  transformer  head 
proceed  as  follows: 


1.  Remove  tube  head  from  chest  by  backing  off  on  knurled  hold-down 
nuts.  Swing  rubber-backed  hold-down  support  up  and  remove  tube 
head  carefully  along  with  its  cable. 


TRANSFORMER,  TUBEHEAD  AND  CONTROL  CHEST 


Note:  Lead  shield,  gloves,  and  goggles  contained  in  62000  Series  PDH  are  not  provided 

in  the  earlier  series. 


Figure  12 
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2.  While  maintaining  downward  pressure  on  swivel  arm,  loosen  fasten- 
ing ell. 

.3.  Lower  luhe  arm  and  carriage  assembly  to  a convenient  height  by 
pulling  down  against  counterbalance  pressure.  Tighten  fastening  el. 

1.  Insert  end  of  the  tube  head  hanger  over  the  nose  of  the  tube  arm 
until  spring  actuated  catch  engages  back  of  the  tapered  face  of  the 
locking  ring  (fig.  13).  CAUTION : After  assembly  do  not  attempt  to 
lock  the  vertical  carriage  in  any  position  on  the  mast  without  is  first 
being  fully  counterbalanced. 
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C CONTROL  UNIT  (FIG.  14) 

1.  Remove  the  control  unit  from  its  chest  along  with  cables,  cone,  hand 
timer  and  other  accessories. 

2.  Stand  the  empty  chest  on  one  end  with  the  large  spring  clip  up  and 
the  latch  side  of  the  chest  facing  the  operator.  By  setting  up  the  con- 
trols at  the  most  distant  point  possible,  where  operator  can  still  observe 
the  patient,  greater  protection  for  the  operator  will  be  achieved. 

3.  Locate  the  control  so  the  bottom  front  domes  and  the  handle  at  the 
rear  engage  the  spring  clip. 

4.  Remove  dust  caps  from  electrical  receptacles. 

5.  Connect  all  cables  into  their  corresponding  outlets  (all  are  keyed) 
leaving  the  line  cable  until  the  last.  Run  the  head  control  cable  over 
the  pulley  at  the  top  of  the  tube  stand. 


TO  BUCKY  DIAPHRAGV 
TABLE 


Figure  14 
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().  l{emove  Mucky  cable  from  spare  parts  compartment  in  table  carriage 
and  connect  to  designated  receptable  on  the  control. 

7.  Install  radiographic  cone  in  head.  Tighten  set  screw.  If  unit  is  to 
he  used  as  fluoroscope,  connect  foot  switch  to  designated  receptacle 
on  control  unit  and  remove  cone  so  shutter  assembly  can  be  properly 
located. 


D.  PROCESSING  MACHINE  (POLAROID) 

1.  Connect  cable  from  processing  machine  to  power  source. 

2.  Remove  fdm  receptacle  from  inside  processing  machine  and  slip 
into  position  on  the  exterior  flange  of  the  machine. 

SLIP  RECEIVING  CHAMBER 
ON  ADAPTER  CASTING 


Figure  15 


E.  POWER  SOURCES 

When  local  electric  power  is  available  in  the  PDH,  and  line  overloading 
is  not  a problem,  the  X-ray  is  operated  on  115  volts,  60  cycles  A.C.  In  the 
62000  PDH,  when  local  power  is  interrupted  or  in  danger  of  being  over- 
loaded in  the  PDH,  the  X-ray  should  be  operated  directly  from  a circuit 
powered  by  the  lOKW  generators  provided  with  the  PDH.  The  53000- 
57000  PDH’s  are  supplied  with  a 2y_>  KW  gasoline-operated  generator  to 
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be  used  as  a power  source  for  the  X-ray  when  electric  power  fails  or  over- 
loading is  a problem.  The  assembly,  operation  and  maintenance  of  these 
generators  are  described  in  illustrated  detail  in  Operation  of  Generators  in 
the  Civil  Defense  Emergency  Hospital^’  (PHS  Publication  No.  1071-F-5). 


* Issued  prior  to  the  change  in  name  to  Packaged  Disaster  Hospital. 
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OPERATING  THE  EQUIPMENT 


A.  TUBE  STAND  AND  TABLE 

1.  Compression  device 

The  fompression  device  (fig.  9)  is  attached  to  the  table  leg  at  the  head 
end  of  the  table.  To  remove,  unfasten  the  strap  and  pull  downward 
on  the  device  so  as  to  break  the  spring  tension  on  the  two  spring  fasten- 
ers. To  install  on  the  table,  press  the  knob  inward  as  far  as  it  will  go, 
then  slide  the  retainer,  at  the  end  opposite  the  knob,  until  it  engages  the 
groove  in  the  shaft.  This  will  free  the  ratchet  at  the  knob  end  of  the 
device  and  allow  the  band  to  be  adjusted  with  greater  ease. 

With  the  knob  end  of  the  compression  device  facing  the  foot  end  of  the 
table,  insert  the  channel  member  into  the  groove  of  the  front  finishing 
strip,  starting  at  the  head  end  of  the  table.  Slide  the  device  to  the  de- 
sired position.  Now  grasp  the  free  end  of  the  compression  band,  posi- 
tion it  over  the  table  and  engage  the  channel  member  with  the  rear 
finishing  strip  by  hooking  it  to  the  upper  portion  of  the  groove  in  the 
finishing  strip.  Release  the  slide  catch  at  the  end  opposite  the  knob 
and  turn  knob  counterclockwise  to  obtain  desired  tension  on  compres- 
sion band.  (Some  of  the  earlier  models  were  produced  with  a detach- 
able compression  band.  For  instructions  see  manual  packed  with  unit.) 

2.  Brakes  and  adjustments  for  tube  stand 

The  tube  stand,  which  sets  in  the  bearing  well  of  the  transverse  car- 
riage, may  be  moved  transversely  as  well  as  longitudinally  in  the  rail 
mount  or  chest  of  the  table.  Each  of  these  movements  is  controlled 
by  a friction  type  brake  (fig.  11),  one  being  assembled  to  the  trans- 
verse carriage  and  the  other  to  the  longitudinal  carriage.  Turning 
the  brake  lever  clockwise  will  apply  enough  friction  on  the  carriage 
so  that  it  may  still  be  moved,  and  yet  the  friction  will  immobilize  the 
carriage  sufficiently  for  any  radiographic  techniques.  The  degree  of 
friction  may  be  varied  by  making  a slight  adjustment  in  the  brake 
assembly. 
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3.  Tube  stand  rotation  and  adjustment 


The  tube  stand  may  be  rotated  360°  to  facilitate  maneuvering  the  tube 
head.  Four  grooved  notches  have  been  machined  on  the  top  surface 
of  the  bearing  well  which  permit  the  tube  stand  to  index  every  90°. 


4.  Vertical  carriage  friction  lock  and  latch 

A latch  has  been  provided  on  the  vertical  carriage  for  immobilizing 
the  carriage  assembly  at  the  lowest  extreme  of  travel  which  is  necessary 
in  horizontal  fluoroscopy.  When  the  carriage  assembly  is  moved  all 
the  way  down,  the  latch  will  engage  with  a boss  (fig.  10)  which  is 
anchored  at  the  bottom  of  the  mast.  To  release  the  carriage,  it  will 
be  necessary  to  exert  a slight  pressure  downward  on  the  carriage  assem- 
bly while  lifting  upward  on  the  release  rod.  CAUTION : Do  not  at- 
tempt to  lock  the  carriage  in  any  position  along  the  vertical  mast  with- 
out first  fully  counterbalancing  the  tube  stand. 

5.  Swivel  arm  assembly 

The  swivel  arm  is  attached  to  the  tube  stand  in  a horizontal  manner. 
However,  when  doing  horizontal  fluoroscopy  it  becomes  necessary  to 
first  position  the  tube  under  tbe  table  while  the  screen  assumes  a posi- 
tion over  the  table.  To  accomplish  this,  lower  the  carriage  assembly 
to  a convenient  position  on  tbe  tube  stand,  grasp  tbe  swivel  arm  at 
the  end  nearest  the  screen  assembly  and  depress  release  lever  (fig.  10). 
Carefully  lift  up  on  the  swivel  arm  until  it  engages  a positive  lock  in 
the  upright  position.  To  restore  the  arm  to  the  horizontal  position, 
depress  the  release  lever  and  carefully  allow  the  arm  to  come  down  to 
a positive  stop,  enabling  a catch  to  take  hold.  CAUTION : Do  not, 
under  any  circumstances,  attempt  to  depress  release  lever  or  try  to  rotate 
the  swivel  arm  without  first  attaching  the  tube  head  and  screen  assembly 
to  it. 


6.  Shutter  assembly 

For  fluoroscopy,  the  shutter  arm  can  be  swung  so  that  the  shutter  cone 
will  engage  the  cone  port  of  the  tube  head  after  properly  aligning  the 
tube  head.  The  shutter  assembly  will  be  retained  in  this  manner 
by  tightening  thumb  screw  on  cone  port.  The  size  of  the  shutter  aper- 
ture is  controlled  by  the  movement  of  the  two  shutter  control  levers. 
For  radiography,  the  shutter  assembly  may  be  swung  away  from  the 
tube  head  until  the  latch  engages  the  strike  which  is  part  of  the  shutter 
mounting  bracket.  To  release,  depress  the  latch  lever. 
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7.  Bucky  centering  device 

I’lir  lUn  ky  (entering  device  is  fastened  to  the  rear  of  the  Bucky  and 
provides  a visual  means  of  aligning  the  tube  stand  with  respect  to  the 
Ihicky.  'I'he  device  is  made  of  a flexible  wire-wound  spring  which,  in 
turn,  is  fastened  to  an  indexing  bracket.  When  the  indexing  bracket 
is  turned  so  that  the  wire-wound  spring  is  vertical,  it  becomes  possible 
to  align  the  X-ray  tube  target  with  the  center  of  the  Bucky  by  centering 
the  tube  stand  column  with  the  wire-wound  spring. 

8.  Positioning  for  vertical  fluoroscopy  (fig.  16) 

To  erect  the  tabletop  into  a vertical  position  for  doing  vertical  fluoros- 
copy, silde  the  tabletop  toward  the  foot  end  until  the  tilting  stops. 


Figure  16 
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approximately  mid-way  along  the  two  outside  extruded  trim  strips, 
contact  the  two  rollers  at  the  foot  end  of  the  table.  Now  grasp  the 
tabletop  along  the  front  trim,  near  the  head  end  support,  and  lift 
upward  until  the  latch  at  the  foot  end  of  the  top  engages  with  the 
lower  portion  of  the  front  panel.  It  will  be  noted  that  the  top  cannot 
be  raised  until  the  “c”  shaped  fitting  ( fig.  7)  at  the  bottom  of  the  head 
end  support  member  coincides  with  the  notch  in  the  front  track  along 
the  upper  edge  of  the  front  panel. 


With  the  swivel  arm  and  screen  assembly  in  a position  parallel  with 
the  table,  insert  the  cone  of  the  shutter  assembly  into  the  tube  head 
cone  port  and  tighten  securely  with  thumb  screw.  Move  the  tube 
stand  toward  the  foot  end  of  the  table  until  the  carriage  spring  catch 
engages  the  groove  in  the  tapered  plug  fastened  to  the  end  of  the  chest. 
This  engagement  will  arrest  the  movement  of  the  stand  permitting  the 
screen  to  be  positioned.  A sudden  pull  toward  the  head  end  will  release 
the  tube  stand.  With  the  carriage  in  the  lock  position,  swing  the  screen 
assembly  to  the  front  of  the  tabletop. 

9.  Positioning  for  horizontal  fluoroscopy 

With  the  swivel  arm  and  screen  assembly  in  a horizontal  position, 
rotate  the  tube  stand  so  that  the  tube  head  faces  away  from  the  back 
of  the  table.  Align  the  tube  head  with  the  shutter  assembly  cone  and 
fasten  the  two  together  securely.  Lower  the  arm  assembly  all  the  way 
to  the  bottom  allowing  the  retaining  latch  to  take  hold.  Now  rotate 
the  swivel  arm  assembly  into  the  vertical  position  by  depressing  release 
lever  and  rotate  the  tube  stand  with  the  tube  head  until  it  indexes  with 
the  tube  head  directly  under  the  table. 

10.  Positioning  for  horizontal  radiography 

With  the  swivel  arm  and  screen  assembly  in  a horizontal  position, 
swing  the  shutter  assembly  back  toward  swivel  arm  until  the  latch 
engages.  Install  the  radiographic  cone  and  position  tube  head  over 
the  table. 

11.  Positioning  for  laterals 

Swing  the  shutter  assembly  back  toward  the  swivel  arm  until  the  latch 
engages,  then  depress  swivel  arm  release  lever  and  position  swivel  arm 
so  that  it  is  vertical.  Install  the  radiographic  cone  and  position  the 
tube  head.  To  obtain  maximum  lateral  distances  rotate  the  tube  stand 
approximately  45°  and  then  position  head. 
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12.  Positioning  for  vertical  radiography 

a.  I’alient  erect — The  lube  stand  is  flexible  enough  to  permit 
vertical  radiograi)hy  when  used  in  conjunction  with  a wall  type 
cassette  or  wall  type  cassette  holder  mounted  on  a wall  adjacent 
to  the  tube  stand.  I’osition  the  tube  stand  and  the  tube  head  so  that 
the  X-ray  beam  is  directed  at  the  center  of  the  cassette. 

h.  Patient  in  sitting  position — In  cases  where  it  is  possible  to 
bring  the  patient  into  a sitting  position,  it  may  be  desirable  to  take 
vertical  chest  films  with  the  patient  positioned  in  this  manner  on 
llie  tahletoj)  or  litter,  and  with  enough  horizontal  distance  between 
target  and  patient  to  produce  a good  film. 

Koll  the  entire  tabletop  assembly  with  patient  and  litter  toward 
the  fool  end  until  the  lock  pin  engages  a hole  in  the  front  track 
just  ahead  of  the  notch.  This  will  immobilize  the  tabletop, 
preventing  it  from  accidently  being  pushed  into  the  release  or 
notched  position  where  it  would  come  out  of  engagement  with 
the  track. 

Move  the  lube  stand  as  far  as  it  will  go  toward  the  head  end  of  the 
table  and  angulale  the  tube  head  with  respect  to  the  patient  and 
cassette  while  the  latter  is  being  held  in  front  of  and  against  the 
patient. 

13.  Positioning  for  extremities  and  head 

For  techniques  involving  skull  exposures,  the  sliding  feature  of  the 
tabletop  may  be  used  advantageously.  The  design  of  the  table  permits 
the  top  to  be  rolled  longitudinally  which  effectively  increases  the  travel 
of  the  tube  stand  and,  thereby,  increases  the  flexibility  and  ease  in 
making  exposures  of  extremities. 

Move  the  tube  stand  as  far  as  it  will  go  toward  the  head  end  of  the  table, 
angulate  the  tube  head  and  slide  the  tabletop,  with  the  patient,  toward 
the  foot  end  of  the  table  to  a position  midway  between  the  center  and 
head  end  of  table.  Then  make  the  final  adjustments  in  positioning  the 
patient  and  tube  head.  CAUTION : Do  not  slide  table  top  with  patient 
to  the  extreme  limit  of  travel,  where  the  “c”  shaped  member  of  the  head 
end  support  coincides  with  the  notch  in  the  upper  track,  as  this  may 
allow  the  top  to  come  out  of  engagement  with  the  table  frame. 
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B.  Control  Unit  and  Tube  Transformer  Head 


1.  General  preliminary  check  and  adjustments 

Before  turning  on  any  switches,  check  to  see  that  all  cables  are  properly 
connected.  Make  sure  the  unit  is  connected  to  the  proper  kind  of  power 
source;  namely,  110-220  volts,  50-60  cycles  A.C.  CAUTION : Never 
attempt  to  operate  the  X-ray  equipment  on  D.C. 

When  everything  is  in  order,  with  operator  and  others  properly  shielded 
from  X-rays,  proceed  with  a preliminary  check  making  sure  that  the 
equipment  is  in  correct  working  order.  Before  closing  line  switch,  set 
the  main  controls  as  follows: 

a.  Set  the  line  adjuster  on  step  “1” — fully  counterclockwise. 

b.  Set  the  radiography  fluoroscopy  changeover  switch  to  radi- 
ography. (This  is  usually  referred  to  as  the  R-F  switch.) 

c.  Set  the  kilovolt  selector,  or  KV  switch,  to  step  “7”  (near  the 
red  dot ) . 

Then  proceed  with  caution.  Make  sure  the  main  switch  on  the  control 
is  in  OFF  position,  then  turn  on  any  wall  switch  or  main  power  box 
that  is  used  in  the  supply  line  to  the  control.  If  everything  is  in  order, 
place  the  main  switch  (A)  on  the  control  in  the  on  position,  and  check 
the  following  points: 

For  line  voltages  of  200  or  248: 

a.  The  KV  meter  (E)  should  read  at  the  red  line  or  below. 

b.  The  meter  lights  should  show. 

c.  The  blower  on  the  head  should  be  operating. 

d.  The  line  ON  indicator  lamp  should  show. 

With  the  settings  as  mentioned  in  lines  (1),  (2)  and  (3)  above,  and 
with  line  voltage  110-128: 

a.  The  KV  meter  will  barely  indicate. 

b.  Meter  lights  will  not  show. 

c.  The  blower  may  not  operate  on  this  reduced  voltage. 

d.  The  line  ON  indicator  lamp  will  just  barely  glow. 

2.  Setting  line  adjuster 

Before  proceeding  with  the  operation  of  the  control,  it  will  be  necessary 
to  set  the  line  adjuster  switch  (B).  This  is  done  with  the  kilovolt  selec- 
tor on  step  “7”  and  the  R-F  switch  on  radiography.  Slowly  turn  the 
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liiu-  a(ljiisl«‘r  switch  clockwise  one  step  at  a time  until  the  KV  meter  (E) 
reads  a|)j)roximately  “70”  (within  the  red  line  area).  If  the  line  volt- 
a;^e  is  in  the  1 lO-volt  range,  you  w'ill  notice  that  the  control  is  de- 
energized when  you  reach  the  blank  step  between  steps  “5”  and  “6”. 
I his  is  purposely  a reminder  that  you  are  entering  the  lower  voltage 
range,  and  that  if  the  power  source  is  220  volts,  do  not  turn  the  switch 
above  this  step.  When  the  line  adjuster  is  set  properly,  proceed  with  a 
further  check  of  oj)cration.  It  is  best  to  start  by  checking  the  opera- 
tion of  the  unit  at  low  outputs  to  make  sure  the  control  and  head  are 
in  good  working  order  before  proceeding  to  the  higher  KV  and  MA 
values. 

3.  Fluoroscopy  check  (preliminary) 

Without  further  change  in  the  line  adjuster  setting,  turn  the  R-F  switch 
to  (luoroscoi)y.  The  KV  reading  on  the  meter  will  automatically  rise  to 
recalibrate  the  control  for  lower  milliamperage  operation.  Lower  the 
KV  to  about  “.50”  and  set  the  fluoroscopic  MA  control  (F)  to  its  lowest 
point  (fully  counterclockwise).  Make  sure  that  the  MA  rises  slowdy 
hut  will  never  exceed  8 MA.  Normal  working  range  of  MA  should  be 
5-5  as  read  on  the  milliammeter  (G) . If  MA  range  seems  correct,  check 
to  see  that  control  and  head  work  at  4 MA  and  about  80  KV. 

4.  Hand  timer 

'I'o  set  the  time  of  exposure,  the  timer  pointer  knob  is  first  turned  so  that 
the  pointer  indicates  the  desired  exposure.  The  pushbutton  is  quickly 
and  rirmly  depressed  with  the  thumb  iand  is  held  down  throughout  the 
exposure  until  the  timer  automatically  terminates  the  exposure  as  its 
pointer  passes  “zero”).  As  the  exposure  is  terminated,  you  will  hear 
the  timer  switch  and  control  contacting  relay  click  as  they  open.  The 
milliampere  meter  will  also  fall  to  “zero”  reading  to  indicate  the  end  of 
the  exposure.  The  pushbutton  is  then  released  and  the  hand  timer  re- 
turned to  its  hang-up  hook. 

Note:  The  foot  switch  will  operote  only  when  the  R-F  switch  is  set  to  FLUOROSCOPY 
and  the  hand  timer  will  operate  only  when  the  R-F  switch  is  on  RADIOGRAPHY. 

5.  Tube  transformer  head 

The  tube  head  is  supplied,  in  accordance  with  specifications,  with  the 
following  filtration : ( 1 ) inherent  filtration  of  the  tube  head  port — 
0.5  mm.  aluminum  equivalent,  (2)  fixed  filter  under  cone  mounting 
assembly — 0.5  mm.  aluminum  equivalent,  (3)  two  filters  each  for  in- 
sertion in  filter  slide — 0.5  mm.  aluminum  equivalent,  and  (4)  one  filter 


27 


for  insertion  in  filter  slide — 1.0  mm.  aluminum  equivalent.  Since  the 
total  fixed  filtration,  (1)  and  (2)  above,  is  only  1.0  mm.  aluminum 
equivalent,  it  is  necessary,  in  order  to  comply  with  National  Bureau  of 
Standards  requirements,  that  one  of  the  0.5  mm.  filters  and  the  1.0  mm. 
filter  be  inserted  in  the  filter  slide  provided  on  the  cone  holder  to  give 
the  required  total  filtration  of  2.5  mm.  (fig.  17).  If  for  any  reason, 
one  or  more  of  the  required  filters  are  removed,  it  will  be  necessary  be- 
fore resuming  operation  to  replace  all  filters  as  listed  above  to  prevent 
possible  radiation  injury. 


Figure  17 
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Warnings  and  Precautions  in  Connection  With  Electrical  Equipment: 

\rver  rortnect  the  main  line  cable  to  a source  of  current 
supply  without  being  positive  that  the  voltage  and  frequency 
are  right. 

Mever  connect  the  line  cable  to  a source  of  supply  unless  the 
main  su'itch  is  shut  off. 

iSever  use  the  equipment  ivithout  adequate  X-ray  protection. 

Don't  forget  that  because  of  differences  in  line  voltage  drop  on 
rlifferent  supplies  that  the  kilovoltmeter  cannot  be  made  to 
reail  accurately  as  a prereading  device.  It  must  be  read  with 
a load  and  the  kilovoltage  selector  switch  finally  adjusted  to 
the  desired  kilovoltage.  This  switch  must  never  be  adjusted 
u'hile  the  load  is  on. 

Don't  forget  to  return  the  tools  and  spare  parts  to  the  space 
provided  for  them  in  the  spare  parts  compartment  so  that  they 
u'ill  be  available  in  an  emergency. 

Don't  forget  that  this  is  half  wave  ( self -rectified ) equipment, 
and  that  current  is  passing  through  the  X-ray  tube  only  on 
alternate  half  wave.  In  other  words,  it  is  on  half  of  the  time. 
The  milliam meter  reads  the  average  current.  Therefore,  when 
the  unit  is  operating  so  that  the  milliammeter  reads  15  MA, 
this  is  the  average  current.  Actually  an  average  of  30  MA  is 
passing  through  the  tube  for  half  of  the  time  giving  the  same 
effect  radiographically  as  15  MA  on  full  wave. 

Don’t  forget  to  carefully  retain  and  preserve  the  chest  and  all 
packing  material,  protecting  it  from  the  element.  Be  sure  to 
attach  ground  clip  to  a good  ground  at  the  same  time  the 
main  line  plug  is  connected  and  check  this  point  before  begin- 
ning operation  of  the  generator. 

ISever  turn  the  line  voltage  adjuster  switch  into  the  110-volt 
area  unless  you  are  sure  that  the  line  voltage  is  in  that  range. 
ISever  connect  a permanent  circuit  in  place  of  the  timer  or  foot 
switch  or  in  any  way  lock  these  devices  in  the  ON  position  be- 
cause excessive  radiation  to  both  patient  and  operator  will  re- 
sult as  well  as  damage  to  the  equipment.  Be  sure  always  to 
set  the  line  adjuster  switch  with  the  R—F  switch  set  to  radi- 
ography, otherwise  the  pictures  will  show  too  low  a radio- 
graphic  kilovoltage. 

ISever  exceed  the  tube  ratings.  Be  sure  to  allow  sufficient  rest 
time  between  exposures  to  allow  the  tube  to  cool. 
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C.  THE  PROCESSING  MACHINE 

1 . Loading  cassette 


The  lever  at  the  back  of  the  cassette  ( fig.  18 ) permits  the  back  to  be 
raised  when  the  springs  are  in  the  engaged  position.  To  load  the  cas- 
sette, grasp  the  Polaroid  packet  at  the  perforated  rip  end,  taking  care 
that  the  pods  which  lie  between  the  receiving  sheet  and  the  black  en- 
velope are  not  squeezed,  insert  the  black  envelope  between  the  screen 
and  the  Bakelite  front  of  the  cassette  and  permit  the  receiving  sheet 
(the  white  glossy  sheet)  to  pass  over  the  top  of  the  aluminum  mounting- 
plate  on  which  is  mounted  the  intensifying  screen.  Extreme  care  must 


CASSETTE 


RECEIVING  SHEET 


PHOTOSENSITIVE  SURFACE 
IN  BLACK  ENVELOPE 


IMBIBING  JELL 
PODS  IN  BETWEEN 
RECEIVING  PAPER  AND 
BLACK  ENVELOPE 


PRESSURE  PLATE 


PRESSURE  LEVER- 

PRESSURE  SPRINGS 


Figure  13 
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I>c  used  to  avoid  lingerprints  on  the  face  of  the  receiving  sheet  since 
■“.kill  acids  will  etch  into  the  surface  and  affect  the  final  positive  radio- 
gra|)h.  Also,  care  must  be  taken  that  the  receiving  sheet  is  not 
huckicd  since  arn  slight  deformation  will  break  down  the  surface  of  the 
receiving  sheet  and  also  appear  as  a defect  in  the  positive  radiograph. 
Insert  the  j>acket  until  the  perforations  of  the  rip  end  are  projecting 
he\on<l  the  end  of  the  cassette  frame  (fig.  19).  Now  close  the  back  and 
ap|)lv  the  j)ressure  springs.  Be  sure  that  the  pressure  lever  is  down  so 
that  the  pressure  springs  apply  their  full  force.  Carefully  grasp  the 
rip  tab  and  sever  the  black  envelope,  taking  care  that  the  white  with- 
drawal tab  concealed  in  the  black  envelope  is  not  severed  in  the  process. 

After  rij)j)ing  the  perforated  end  from  the  packet,  a tab  projecting 
slightly  from  the  end  of  the  packet  should  be  pulled  out  carefully  to  its 
full  length,  which  is  approximately 

Now  raise  the  hack  of  the  cassette  I fig.  20)  by  raising  the  pressure  lever 
( (ig.  21),  keeping  the  pressure  springs  in  place.  With  thumb  and 
index  fingernails,  grasp  the  first  1/4"  to  %"  of  the  black  envelope  pro- 
jecting from  the  hinged  end  of  the  cassette  and,  with  the  other  hand, 
grasp  the  white  tab,  keeping  that  end  of  the  packet  flush  with  the 
end  of  the  pressure  back  (fig.  20),  and  withdraw  the  black  envelope  at 


Figure 
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the  opposite  end  of  the  cassette.  Release  the  pressure  lever  (fig.  20)  so 
that  it  assumes  the  position  shown  in  fig.  18,  thereby  applying  pressure 
to  the  intensifying  screen  and  the  film  packet.  The  cassette  is  now 
ready  for  a radiograph.  For  non-screen  technique,  the  film  packet  is 
inserted  into  the  cassette  as  described,  but  the  perforated  end  is  not 
ripped  off  to  remove  the  black  protective  envelope  until  after  the  radio- 
graph has  been  made. 

Note:  X-ray  technique  charts  are  found  on  the  Polaroid  packets. 


2.  Processing  of  film  packet 

Grasp  the  cassette  at  the  hinged  end  with  the  Bakelite  face  down,  and 
guiding  the  white  tab  on  the  film  packet  between  the  rollers,  carefully  in- 
sert in  the  guide  ways  of  the  base  of  the  processing  unit.  Be  sure 
the  film  tab  is  flattened  out  and  the  cassette  is  as  far  forward  as  it  will 
go.  Now  depress  the  roll  pressure  lever  marked  press  as  far  down 
as  it  will  go.  Release  the  pressure  lever  as  shown,  otherwise  the  unit 
will  not  operate  ( fig.  19 ) . Close  the  processing  unit  lid,  being  certain 
the  lock  catches  and  prevents  any  light  from  entering  the  chamber  and 
fogging  the  film.  Depress  the  pushbutton  and  hold  in  the  depressed 
position  until  you  hear  a dull  thud  indicating  the  rolls  have  separated. 
This  interval  is  between  2^/2  to  3 seconds.  The  film  packet  has  now  ad- 
vanced into  the  receiving  chamber  and  will  be  light-sensitive  until  the 
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imbibing  time  has  been  reached  ( fig.  22) . A warning  buzzer  will  sound 
at  approximately  45  seconds  and  will  continue  for  15  seconds  until  the 
imibibing  time  of  one  minute  has  been  reached.  (See  table  on  film 
package  for  imbibing  time  at  various  temperature  ranges.)  At  the 
end  of  the  proper  imbibing  time,  the  processing  unit  is  opened  and  the 
film  packet  withdrawn  from  the  receiving  chamber. 

3.  Stripping  packet 

The  film  packet  then  should  be  stripped,  that  is,  the  positive  radio- 
graph and  the  photosensitive  surface  should  be  separated  and  the  bar- 
rier for  the  developing  medium  about  the  periphery  of  the  positive 
radiograph  should  be  stripped  from  it.  Extreme  care  should  be  ob- 
served in  handling  to  avoid  contact  of  the  developing  medium  on  skin 
or  clothes  as  it  may  cause  skin  eruptions  or  clothing  damage. 

The  rubber  rolls  should  be  cleaned  with  a damp  cloth  and  wiped  dry 
if  for  any  reason  the  developing  medium  should  appear  on  the  rolls. 
Do  not  process  a packet  if  the  rolls  are  damp. 

4.  Imbibing  timer 

The  1 -minute  warning  buzzer  in  the  processing  unit  covers  the 
imbibing  time  for  a temperature  range  of  60°  to  130°  F.  A 2-minute 
imbibing  time  is  required  for  a temperature  range  between  45°  and 
60°  F.  and  a 3-minute  imbibing  time  for  a temperature  range  between 
32°  and  45°  F.  These  subnormal  temperature  ranges  should  be  timed 
with  a watch. 


D.  REPACKING  EQUIPMENT 

When  dismantling  the  X-ray  tube  head  be  sure  the  fastening  el  is  securely 
tightened  on  the  vertical  stand. 

When  dismantling  the  X-ray  tube  head  be  sure  the  fastening  el  is  securely 
that  the  latch  corner  is  adjacent  to  the  inscription  “latch  end  here”  on  the 
packing  case.  It  is  most  important  that  the  repacking  steps  on  the  instruc- 
tions posted  inside  the  lid  of  the  packing  case  be  followed  in  the  sequence 
outlined. 
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APPENDIX 


OTHER  PUBLICATIONS  ON  THE 
PACKAGED  DISASTER  HOSPITAL 


Estuhlishing  the  Packaged  Disaster  Hospital  (Revised  1966)  PHSP  No. 
1071  V 1 

Central  Sterile  Supply  Section  of  the  Packaged  Disaster  Hospital  (1966) 
PIISI'  No.  1071-F-3 

Laboratory  Section  of  the  Packaged  Disaster  Hospital  (Revised  1966) 
I’USP  No.  1071-F-l 

Operation  of  Generators  in  the  Civil  Defense  Emergency  Hospital*  (1964) 
PI  ISP  No.  1071-F-5 

If  'ater  Supply  Management  in  the  Packaged  Disaster  Hospital  Q965)  PHSP 
No.  1071-F-6 

Storage  Structures  Erected  for  P re-positioned  Civil  Defense  Emergency 
Hospitals*  (Reprinted  1964)  PHSP  No.  1071-F— 7 

Packaged  Disaster  Hospital  Custodian  s Handbook  (Re\4sed  1965)  PHSP 
No.  1071-F-10 

Nurses'  Ward  Management  Guide  for  the  Packaged  Disaster  Hospital  (1965) 
PHSP  No.  1071-F-12 

Pharmacy  Section  of  the  Packaged  Disaster  Hospital  (1966)  PHSP  No. 
1()71_F-13 

Assembling  Equipment  in  the  Packaged  Disaster  Hospital  (1966)  PHSP 
No.  1071-F-14 

Illustrated  Catalog  and  Guide  for  Distribution  of  Packaged  Disaster  Hospital 
Materials  (1965)  PHSP  No.  1071-F-15 

Check  List  for  Developing  a Packaged  Disaster  Hospital  Readiness  Plan 

( 1966 1 PHSP  No.  1071-F-16 

General  Stores  Section  of  the  Packaged  Disaster  Hospital  (1966)  PHSP 
No.  1071-F-17 


* Issued  prior  to  name  change.  Packaged  Disaster  Hospital. 
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GOVERNMENT 


INTING  OFFICE:  1966—0  227-909 


36 


PARKLAWN  HEALTH  LIBRARY 


3 2031  00034640  0 


PublicaHons  in  the  Health  Mobilization  Series  are  keyed  by 
the  following  subject  categories: 

A — Emergency  Health  Service  Planning 

B — Environmental  Health 

C — Medical  Care  and  Treatment 

D — Training 

E — Health  Resources  Evaluation 
F — Packaged  Disaster  Hospitals 
G — Health  Facilities 
H — Supplies  and  Equipment 
I — Health  Manpower 


J — Public  Water  Supply 


Public  Health  Service 
Publication  No.  1071 -F-2 
Revised  1966 


